Xhmhhh 6oAHCbir SypAyyrorH 
aTOMbiH 6yT3Ui 6a yejiax toitojiii;oo 
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Atom: KBaHT epTOHii; 

AtOMBIH HapHHH HHHJIM3JI 6yT3IJ, TyyHHH 
3arBapyyiii 


YeJI3X XyCHSIT TyyHHH TaHHH M3^3XyHH 
X3p3EJI33. 
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AtOMBIH HapHHH HHHJIM3JI 6yT3IJ, 

tyyhhh 3arBapyyA 
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Atoms of element X Atoms of element Y Compound formed from 

elements X and Y 

(a) (b) 


^./JajibTOH (1766-1844) 

• U.3H3ITYM xaiyy 6eM6epL^©r 

• ATOMblH >KMHrTOAOpXOM^OX 
30pM/ir0T0M 



Tomcohn 3arBap 



- U,3H3rT3M 
X3C3f 


xaaHaac 
rapn np3B? 


Screen 


Electron beam 


Magnet 


Electron source 
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3.Pe3ep(|)opj 



nucleus 


orbits 



www.scientific-web.com 





Pe3epcf)opAbiH Typuijiara 



~3 M^HraH aTOM aryynax 0.0001 cm 
3y3aaHTaM LjaraaH amaH (Pt) amcbir a- 
OeeMeep 6eM6erflceH 20000 xa3aMmaac 

30BX0H H3r Ha3aMJlT 90°-blH Xa3aMJlT (3pr3H 
OMCOH)-bir Y3YYJ1>K 6aM>K33. 
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ohoji -oo nocTynaT 

6aPiflJiaap flSBLUYY^H 

aTOMblH LUMHW HaHapblT 

TaM/i6ap/iacaH. 



BopbiH 3arBap 

• 1913 OHfl flaHMMH 
3PA3MT3H H.Bop 

yCTepernHMH aTOMblH 
CyTLiHMr 3arBap 6onroH 

“xaeac KeawnbiH 
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ATOMblH 3/ieKTpOHT ^aBXpaaT 6YT3U, 


• Atom 

• 3/ieKTpoH 

• 3/ieKTpoH AasxpaaT 

6ytsi4 


SneKTpoH .qaBxpaaT SyTUMkir 
3arBapHnnaH 3ypax 


ATOMblH SyTUHMH “ 6 eM 6 epuer” 3 arBapT yy cc3h 3 epHnnT 3 n 
acyyflan toy SawcaH 6 a? 

ATOMblH 6 yti4mmh “rapwraH” 3arBapT yy cc3h 3epHnnT3M 
acyyflan toy 6ancaH 6a? 

ATOMblH 6 yti4mmh “aneKTpoH flaBxpaaT” 3arBapT yy cc3H 
3epHnnT3M acyyflan toy 6aiicaH 6a? 
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KBaHTblH OHO /1 


ATOMblH 6yTMMMH “KBaHT 
MexaHMK”-MMH 3arBap Hb 
“ajieKTpoH .qaBxpaaT” 

3arBapT yy CC 3H 3epHnriT3M 

acyyA-nbir xspxsH 

LUMMflB3pJ13C3H 63? 
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H. EopbiH 3arBap 




• SneKTpOH TOflOpXOM 
3Heprm T0J10B 6yXMM 
30BLU00p0rflC0H 

Towpor op6moop 

0pr0H3. 

9H3 Y aT0M 3H@prM 

i^aL^pyyjiaxrYM, 

LUMHraaxryM. 
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Eopbiii nocTyjiaT: 



•l_leMfl XaMTMMH OMp 
op6mbir YHflcaH TeneB rax 
6ereeA xaivirnMH toitboptom 
6aMHa. 

• Har op6mooc Hereefl 
aneKTpoH lumji>kmx Y e fl n 
aHeprMMH L\aL|aprajiT bcbs/i 
ujMHraajiT 6 ojiho. 
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r = a o n 

EoptiH pa/jHyc: 

n = 1 Y e # r 0 = 0.53 A° 

r 2 = r 0 n 2 = 2.12A° 

n-rOJI KBaHTMH TOO. 3jieKTpOHM 3HepTHT 
SaiwiBir To^opxoHjiHO. 

Tyyhhh tooh yTra y ejI3x CHCTeMHHH 
nyraapTafi t3hljyy SafiHa. 

n = 1 - 3HeprnHH yhucsh tgjigb 

n = 2,3,4 ... -3HeprHHH guggi^cgh tgjigb 

C 3 pC 3 H T 0 JI 0 B 


T0JI0B 

YOHHH 
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Eopbm OHOJibiH TaPin6ap 


• rapnuMH cneKTpMMH M6H nahiapbir 

TaMJicaH. 


Y33ffl3X rspsn 



YjibTpa n raaH Tyjia 

MHcjipa ynaaH Tyjia 
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PeHTreH cneKTpHHH moh 
naHapbir TaHji6apjiacaH. 


•Hsr y e ™H sjieMeHTHHH 

peHTreH cneKTpHHH Syjrar 
rnyraM eep y e ™HX33c 3pc 
ajiraaraH 6anHa. 


•3jieKTpoH uaBxpaaHbi too 
eopHJior^oxofl cneKTpHHH 6yJi3r 
rnyraM ©opHJior^OHO 



n = 1 2 3 4 567 

K L M N O P Q 

CneKTp rnyraM: 
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r3pJIHHH ^OJirHOJIOr HIHH)K 

BopBiH OHOJibir xer)KYY- II C3H hb 

Constructive 



Screen 
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Diffraction pattern 















Byx MaTepH aTOMaac TorTOHo 


YcTepem 


As/ixmmh u,api 4 Aac ,qax aTOMbiH 
Tepe/i 



-T0M6P 5%, xeHreHU,araaH 8%, 
i4axnyp 28 %, xyHM/iTeperH 
47% 6ycaA 12% 


XyHMM 6 ne flax aTOMbiH Tepe/i 

-a30T 3 %, ycTepern 10%, 
xyHM/iTepern 61%. 6ycan 26 % 


www.earthshope.org 



bubblingbrain.wordpress.com 



AMb/jpajibiH 3;ieMeHTYYA 


C, H, N, O, P, S: 96% • 25 



Hydrogen (H): 9.5% 


Nitrogen (N): 3.3% 

Trace elements: 
less than 0.01% 

Calcium (Ca): 1.5% 
Phosphorus (P): 1.0% 
Potassium (K): 0.4% 
Sulfur (S): 0.3% 

Sodium (Na): 0.2% 
Chlorine (Cl): 0.2% 
Magnesium (Mg): 0.1% 


B^eMeHTHHH T3MR3TJI3T33, H3p 

Eyx 3/ieMeHT eepuMH Hap, TaMflar/iaraaiaM 

3apMM a/iewiem hspmmh sxhmm year: 
hydrogen (H), Sulfur (S),Carbon (C) 


3apnM Hb HapMMH 3XHMM year + HspMMH a/ib Hsr year: 

aluminum (Al), Platinum (Pt), Zinc (Zn) 




Chemistry 

for 

Biology, Part I 
Atoms 

www.sciencemusicvideos.com 
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B^eMeHTHHH T3MR3TJI3T33 


>Kn>KMr 
xacrMMH 

MaccbiH 
flyraap n. 

zX C 

ATOMblH ATOMblH T3Mfl3r 

flyraap 



ATOMblH Ayraap (Z)-aTOM flax npoTOHbi too 
MaccbiH Ayraap (A) - npoTOH, HeMTpoHbi 

HMM/i6ap TOO 


Atomlih Hanpjiarbir tooijoojiox 


flapaax 

aneMeHT 

flax npoTOH 

HeMTpOH, 

aneKTpoHbi Toor ojiho yy: 

"B 

17 C/ 

35 ^ 

6 

O o 

S Fe 

19 jr 

39^ 

18 A 

40 Ar 


Atom Macc tooijoojiox 


75.77% x/iop-35 
24.23% x/iop-37 
1-p a/ixa/vi: 
0.7577 x/iop-35 
0.2423 x/iop-37 


2- p anxaM: 

xnop -35: 

0.7577 x 35.00 a.M.H 
xnop -37 

0.2423 x 37.00 a.M.H 

3- p anxaM: Hi/iPinOap: 
26.52 a.M.H + 8.965 a 


26.52 a.M.H 
8.965 a.M.H 


m.h = 35.49 a.M.H 


Hoh 6a u,3H3r 


MOH 

—K3TMOH - aepar u,3H3rT3M 
23 Na 23 Na + + le' 


—Ahmoh - ceper u,3H3rT3M 
19 F + le- -» 19 F' 


HOHbl >KH)KHr X3CrHHr TOOU.OOJIOX 


• flapaax moh p,ax npoTOH, HeMTpoH, 
a/ieKTpoHbi Toor o/i ho yy? 


39jf + 

19 -*^ 


32 

16 




2+ 


ATOMblH HOHbl X3Jl63p 


MOM: (- , + U,3H3IT3M) 

KaTkiOH: (+) 

Ahmoh: (-) 


Cations Anions 


Name 

Formula 

Name 

Formula 

Hydrogen 

H+ 

Hydroxide 

OH" 

Sodium 

Na+ 

Chloride 

ci- 

Potassium 

K + 

Nitrate 

NOj 

Ammonium NH* 

Acetate 

CH 3 COO- 

Silver 

Ag+ 

Bicarbonate HC0 3 

Calcium 

Ca 2+ 

Sulfide 

s 2 - 

Iron(II) 

Fe 2+ 

Oxide 

o 2 - 

Copper 

Cu 2+ 

Sulfate 

S0 2 “ 

Lead 

Pb 2+ 

Carbonate 

CO|- 

Iron(III) 

Fe 3+ 



Aluminum 

Al 3+ 










•OHvi-SmXft 


OMMUNITY 

CALTH 

NVIRONMENT 

ED1CINE 

NOUSTRY 

CIENCES 

CACHING 

ESEARCH 

OU! 





r n 



S Ivsr salts 


Pnotog-aphy 



Chemicals 


Sod* urn nitrite 

Sodium sulphite Pood Sodium chloride 

Sodium c trate y'osorvativos n industry 


SALTS 

IN 

SOCIETY 



Plaster of Paris 
(calcium suiphalei 


.. . , Fertilisers in 

Me»cal uses 


Food 

favouring 



Sodum chloride 



Annrromunr sulphate 
ammonljm nitmte 
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Yejisx xycH3rT 


www.cartage.org.lb 


3jieMeHTHHH 
(J)H3HK XHMHHH 

naHap 


IIIHIDK 


TOCT3H 6an^;jiaap 
6aHpjiyyji>K 6aficaH 


Mendeleev’s Periodic Table of 1869 J 




Ti 

Zr 

? 



50 

90 

100 



V 

Nb 

Ta 



51 

94 

182 



a- 

Mo 

W 



52 

96 

186 



Mn 

Rh 

Ft 



55 

104.4 

197.4 



Fe 

Ru 

Ir 



56 

104.4 

198 



Nij Co 

Pd 

Os 



59 

106.6 

199 

H 



Qi 

Ag 

Hg 

1 



63.4 

108 

200 


Be 

Mg 

Zn 

Cd 



9.4 

24 

65.2 

112 



B 

A1 

? 

U 

Au 


11 

27.4 

68 

116 

197? 


C 

Si 

? 

Sn 



12 

28 

70 

118 



N 

F 

As 

Sb 

Bi 


14 

31 

75 

122 

210? 


O 

S 

Se 

Te 



16 

32 

79.4 

128? 



F 

a 

Br 

I 



19 

35.5 

80 

127 


U 

Na 

K 

Rb 

Os 

Tl 

7 

23 

39 

85.4 

133 

204 


Oi 

Sr 

Ba 

Pb 


40 

87.6 

137 

207 


? 

Ce 




45 

92 




Er? 

La 




56 

94 




Yt? 

Di 




60 

95 




In 

Th 




75.6? 

118? 




spiff.rit.edu 




































Yejisx xycHarT 



By/iar: 




L &l?0UP< 


s 

r 







r 
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www.chem4kids.com 












































































































ATOMblH X31VDK33 



encarta.msn.com 




IIInmK naHap 



ie 


X Atomic Number Increase 
^ Ionization Energy Increase 


www.cartage.org.lb 


Atomic Number Increase 



/Jacra.71 


• Fe, Cl, Ar, S 



ilQ; 


AjTb Hb HOHHJIOJIblH 3HeprH HXT3H 03? 


Na 

K 
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LfaxHjiraaH 

^aM5Kyyjiarn 

Fajiaji3caH 

0 Hr 0 T 3 H 

(^aBTar^ax 

naHapTaM), 


(y*m 300JI0H) 


MeTa^ji 


3 


Nonmetals 



Metalloids 


MeTa^biH Tepe^ 


Mfl9BXT9M: 


LLIm/imkm/itmmh: 


1 

2 

3 

4 

5 

6 
7 



Metalloids 




Akthhh/i, 


PaflHO MA3BXT. 
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MeTajui T6CT 


• XaMTMMH TYr33M3/l 

Hb i4axnyp 


IA p 
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3 

'l 

H 
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Fe 
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Ge 
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.VI 
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*5 £ 

4 
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49 ^ 


ii 

Si 

L 


l 

Rb 

Sr 

Y 
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Nb Pv 

lo Tc 

Ru 

Hh 

Rd 

Ag 

Cd 

In 


Sb 

le 


Me 


;» 


37 

n 

73 74 

T3 

7 ft 

77 

76 

74 

SD 

SI " 

ez ' 

J3 

M 
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5 

n? 

Ha 
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OS 
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-metalloids 


www.mvschools.org 











































/JojirHOHbi ypT “uiyraMaH cneKTp” 



CneKTp aHajiH3tiH 6ara>K yuaM 6ojiOBCpOHryH 
6ojioxbih xHpaap 1 cneKTp rnyraM cajiaaacaH x3C3r 
myraMaac Tonyjor 6oJtoxBir toitoocoh. 









1916 oha TepMaHM 4 >h3hkh 3oMMep(|)ejib r n aroM poMee 
TonpoH apraxias 6eM6epn;er 3aMaap Tonpoxooc ra,n;Ha 
3JinHC 3aMaap 3pr3>K 6 ojiho r3>K y33H Tanji6ap xhhcsh. 



R 0 =a-n 2 a = ^4 r — 1 _ 0-7 _ 0-5 _ 0.25 

r 0 = Z?n 2 1 1 1 1 

n-R 

3 HeprnHH KBaHT too (n)-Hti yTra pdkhji 
2 ajieKTpoH 2 eep xe^ejireeHT toohbi 
MOM eHTHHH yTra aBHa. 



1 

0 



s 


s 
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s 



2 

d 
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Op6HTaJI KBaHTblH TOO 

CneKTp inyraMBiH Tepx 3aacaH aHrjin H3pHHH 
3XHHH ycr33p 5, p, (i»/-T3M r H3rjT3H3. Yr 
T3M^3rjI33 Op6HTaJIbIH X3Jl63p AYP CT3 ^ 
xoji6oorYH. 

•1 = 0 . 1. ) T3C3H w-33c xaMaapani'aft 

6 yx 3 ji tooh yTra aBHa. 

• op6HTajibiH 3HeprHHH ,23,3,13, TyBiHHHr 3aaHa. 

• Op6HTaJIBIH Op OH 3aHH 6 yT 3D;, X3Jl63pHHr 
TO/JOpXOHJIHO. 
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❖ reH3eH6eprHHH TOAOpXOHryHH 3apHHM: 


1925 OHfl 3JieKTpoHbi Aojirnojior 6 ojioh 6eeMJier iiihidk naHapuH 
xapbpaar TaHJi6apJiacaH. Eodoxyun copm xuucan. 
xeaejireeHryH 6iieTHHH xyp^wr To^opxofljiox 6ojiOMX(rYH, 
xypa hxt3h 6HeTHHH 6afipjiajibir TOflopxoHJiox 6ojiOMacryH 

ApAx > [h 



23 


(a) 



(b) 


h = h/27t= 1.0546x1 O ' 34 >K-c 
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/JojirHOHti 3arBap 



fle-BpomuMH flonrMOHbi /naBTaM>K 

p = mv 
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3jieKTpOHbI IIIHIDK Tepx 

•^ojirnojior 6 ojioh 6eMjier xoep^MOJi ihhhxcoh 

•L(0MHHH YHJIHJI3JI HJIp3X “ MCtaadjldJlblH ” MyaCH^; 
OpniHHO 

• Mara^jrajitiH Myacn^; 3JieKTpOHBi /jojirnojior Tepx 

HJI3pH3 

• 3jieKTpOHBI ^OJITHOJIOr TOpXHHT ^OJITHOHBI 
(|)yHKL(33p HJI3pXHHJIH3 
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Op6HTaji 



Copyright © 2009 Pearson Prentice Hall, Inc. 


opoH 33 mh anb Har parr rnipax aneKTpoHbi 
Marapnan Har n 6ama 
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Yn SneKipoH LJeM Op6mr 
xyBaarflax 



x 


fpeK 


X 


flaJlbTOH 


Tomcoh 


X 


PesepcfropA 


X 


Bop 


X 


flonmoH 


OneicrpoH 

YY*i 
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n 6a / - ^onrnoHM (JjyHKUHHH pa,o;Hajn> xacraac xaMaapax 
KBaHTMH too. 3jieKTpoHbi peMoec ancjiamax 

X3M5K33 = 3JieKTpOHbI 3HepTHHT TOflOpXOHJIHO. 


E 


^JieKTpOH 


= («+/) 


l - OpSHTan (Tycnax) KBaHTbiH too. 

OpSnTaJIHHH X3Jl63p HypCHHT TOUOpXOHJIHO 

m l - CopOH30H KBaHTbiH TOO. 

OpSHTaJIHHH OpOH 3 HHH HHrHHT TOflOpXOHJIHO 
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KBaHTblH TOO(#T, /, mj)~ Hyyfl, T3flr33pHMH 

aBax yira 
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Op6MTaJlb TGJ10B 



t m 

1 




• C0P0H30H 

• KB8HT 


• X3Jl63p 

• LieMeec 
3JieKTpOHbl 
ancnarflax 

X3M>K33 


• HHrnam nainap 


Chem 100 Lee 2 
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ATOMblH OPBMTAJ1 3J1EKTPOHOOP 

Bernerflex 3 ym Tonon 

AmoMbiH opdumanbiH aHepauuH dapaanan 


OHeprMMH ecex flapaanan llaynbiH xopi/imMH 
3apHMM XyHflblH AYP3M 

























1951 OHfl B.M.KneHKOBCKMM ojioh sneKTpoHT Soamt aTOMbiH 
op6man aneKTpoHOop Sernerflex flypsM SonoBcpyyncaH. 


KneMKQBCKMMH I Z1VP3M : KneHKOBCKMMH II AVP3M: 

(n 1 +l 1 )<(n 2 +l 2 ) yefl Sara SHeprmsM Hb (n^^) = (n 2 +l 2 ) yefl 
n i < n 2 - mmh Sara SHeprmsM 

Hb axnaH 6ernerfl0He. sxnsH 6emerfleHe. 


AO 

n 

£ 

(n+«) 

Is 

1 

0 

1+0=1 

2s 

2 

0 

2+0=2 

2p 

2 

1 

2+1=3 

3s 

3 

0 

3+0=3 

3p 

3 

1 

3+1=3 

3d 

3 

2 

3+2=5 

4s 

4 

0 

4+0=4 

4p 

4 

1 

4+1=5 

“ 27 : 

2/2019 

... 

... 


level 1 


level 2 


<J> Is 


0 2s 

level 3 ^ 3$ | 0. 3p £|g3d 

^ =J ? - 

level 4 . . 

Q-4s 4p y^ 4d 

level 5 


0-5S 0. ip 


level 6 


level 7 
Che 


0es ep 

*£=Jk=== ^ 


<V7s -O 7p 

2np^P0 Lec^2 / '?>? 




5d 



fid 


7d 


5 f 


& 


not occupied by any 
ground-state electrons 

59 
Gg 


If 7 g 7/t 7f 
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flavnuMH xopumPtH aapHHM: 

Atom xmhh 33 h m sneKTpomoM Sai/icaH KBambm 
flepBOH too ,qepBYYJi33 mhkmji xoep a/ieicrpoH 

SaMflam/M. 


Mepnenree: Har opSMTajifl acpar cnMHTSM xoepooc 
mjiyy aneKTpoH Ser^erfloxn/M. 


A 


> 

at 

L. 

U 
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CJ 

at| 
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fO 

a 

k- 
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c 


4f 

6s 

5p 

4d 

5s 

4p 

3d 

4s 

3p 

3s 

2p 

2s 


22^) A 

1 ~W* l! 


6s 


5p 


5s 


4p 


4s 


3s 


3p 

2p 


) S 

Is 


4f 


4d 


3d 


O 

H 

VO 

H 
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O 

a 

h 

X 

0 

c; 

o 


j) 

s 

o 

h 

< 


• H = Is 1 


r 

( 





• He = Is- 


u 

V 



• Li = Is- 2s 1 


A 

7 





2p 


* Be = Is-2s- 


t 

7 


t 

> 

V 

♦ B = 1S-2S-2P 1 


A 

7 


1 





• C = 1 s- 2s- 2p- 


A 

7 


A 



A 


• N = ls 2 2s-2p 3 


t 

'F 




k 

A 

1 

• 0 = ls-2s-2p 4 


t 

7 


k 


U 

A 

t 

* F =ls-2s 2 2p 5 


t 

7 


I 


ti 

U 

t 

* Ne=ls-2s-2p 6 
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'F 
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High L t electrons 
orbiting sane 
direction to add 
to L value. 
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XyHflbiH AYP 3M 


Low L, some 
electrons 

orbiting in opposite 
direction to reduce 
the L value. 



MexeerflceH 6yioy m>kmji 
3Heprm3M op6MTanb,q 
sneKTpoH 6emerflex,qee 

CnMH KBaHTblH TOOHbl 

hmmji 63P arib nx 
6aPixaap 6ernerfleHe. 

Mepflenre©: M>kmji 

3HeprMT3M op6MTanb,q 
3neKTpoHyy,q rami, 
rai-maap cnMHbi hmitish 
m>kmji 6aiixaap 

6emerfleHe. 


Chem 100 Lee 2 





















ATOMbiH op6man 
3/i©KTpoHoop 
Semerflex AYP 3M 

3epHMrflex OHqroM 
Toxnonfloji: 

>Kmu33 Hb : Cr, Cu 


i 


24 


29 


Cr Is z 2s z 2p 0 3s z 3p 0 3 d 4s 4s 

Culs 2 2s 2 2p 6 3s 2 3p 6 M' > 4s 2 ^>34 10 4s 1 


d-op6nTannMH xyBbfl aneicrpoH Hb m>k mi cnnHT3M flaH 
aneKTpoH, ceper crmHTSM xoc aneicrpoHoop 6yp3H 
AYYP r3r fl C3H TOXHOJiAO/ifl op6man 3H©prMMH xaMTMMH 
TOfT’‘B0pTOM T0J10BA OpLLmH©. ec2 




